CCN3 overexpression inhibits growth of callosal projections via upregulation of RAB25.
The cysteine-rich 61/connective tissue growth factor 3 (CCN3) is a member of the CCN family of secreted multifunctional proteins involved in a variety of cellular processes including migration, adhesion, and differentiation. Previous studies have shown that CCN3 is expressed in the developing rat central nervous system, and enhanced CCN3 expression is highly correlated with tumorigenesis. However, the expression pattern and influence of abnormal CCN3 expression during mouse cortical development remains to be elucidated. Here, we show that CCN3 expression in mice is first detectable at embryonic day 15 and increases until postnatal day 21. We overexpressed CCN3 in mouse cortical neurons using uni- and bilateral electroporation. Our in vivo overexpression experiments showed that elevated CCN3 expression inhibited the axonal outgrowth of callosal projection neurons. Moreover, we identified the small GTPase RAB25 as a downstream effector molecule of CCN3 using transcriptomic analysis with CCN3 overexpressed in cortical tissue. In vivo ectopic expression of RAB25 or the dominant-negative RAB25-T26N also revealed that the GTPase activity of RAB25 is involved in the CCN3-mediated regulation of neuronal outgrowth. Taken together, our results suggest that tight regulation of CCN3 expression is necessary for normal cortical neuronal connectivity during development, and RAB25 negatively regulates neuronal differentiation as a downstream effector of CCN3.